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Effect of Test Chamber Conditions on the Behavior of High Speed Diesel Jets
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Abstract

This study investigated the effect of temperature in the test chamber on the characteristics of high
speed diesel jets generated by the use of the projectile impact driven method. In the experiment, the projectile
velocity was around 700 m/s and a nozzle with a 30° cone angle and 0.7 mm orifice diameter were used. The
visual behaviors of high speed diesel jets were obtained with a high speed video camera and an optical system
with a shadowgraph technique. The high speed diesel jets were injected into the test chamber in which the
temperature and pressure were varied to the conditions of atmospheric conditions (30C°, 1atm), high
temperature conditions (150°C, 1 atm) high pressure conditions (30C°, 8.2 bar) and temperature and pressure
conditions. (100°C, 3.4 bar and 100°C, 8.2 bar). It was found that at the atmospheric conditions for the
maximum average jet velocity was around 1,400 m/s, much higher than the high temperature and high pressure
conditions (1,200 m/s, 1,000 m/s respectively). The ambient pressure had a more significant impact on the jet
penetration distance and average velocity. In addition, intensive atomization of diesel fuel generation

surrounding the core jet was observed at high temperature conditions.
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Property Diesel Fuel
Density (g/ml), at 20°C 0.84
Viscosity (cSt), at 20°C 1.8-5.0
Specific gravity, at 20°C 0.82-0.90
Flash point (°C) >52
Surface Tension (N/m), at 20°C 0.025
Boiling Point, at 1 atm 288-338 °C
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